Use identities to simplify each expression:

sin x 1 1
| fanxcscx \cosx/)\sinx) _ cosx ( 1 j(cosxj .

COS X 1

secx 1 1
cosx cosx

2. tan’x-—

sin(—x) _ tan’ x_(—sinx

: : =tan’ x+1=sec’ x
sin x sin x

Multiply and simplify:

3. sin@cosf(tanf+cotd)= sin@cos@( sind , cosf

: j:sin29+c0520:1
cos@ sind

Factor and simplify:

. ) ) ) . 1
4. sin® xtan® x+sin® x = sin’ x(tan2 X +1) =sin’ x(sec2 x) =sin’ x( — |=tan’ x
cos’ x

sin xcos x

=1-sin’x
tan x
SINXCOSX _ SINXCOSX
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CcOS X
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=SIN X COS X| —
sin x
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=1-sin’x
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6. cot(—x)=

cos (—x)sin(—x)

1—sin® x cos’ x

cos(—x)sin(—x) - cos x (—sin x)

cot(—x)=—cotx _ G0sX

—sinx
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~ tan’6

=2cot’ 0

9. cos(3x)= cosx(l —4sin? x)
cos(3x) =cos(2x +x)
=c0S2xcosx—sin2xsinx
= (I—ZSin2 x)cosx—(Zsinxcosx)sinx
=cosx —2sin” xcosx —2sin’ xcos x
=cosx—4sin” xcosx
= cosx(l —4sin’ x)

csc? x —cot® x

2csc’ x+2cscxcotx

10. sin? (fj
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csc’ x—cot® x

1 secl +1 B 1 secd —1
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2csc’ x+2cscxcotx
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11. Use trigonometric identities to find the values of the other five trigonometric functions if cosa = 1/ J5

and « is in quadrant IV.

In quadrant IV, cosine sina+cos’a=1 csca = .1 — 1 :_ﬁ
and secant are positive, s a —2/ V5 2
and a.11 the other . » B sinag 2 / NG
functions are negative. sm-a+|—F—| = tana = = =-2
JE cosa 1/\/§
1 1 . 1 1
seca=——=—==1/5 sin“a+—=1 cota = =_——
cosa 1/\/§ 5 tan a 2
sin® o0 =—
5
sino = — o2
55
Find the exact value by using a sum or difference identity:
12. cos Iz =cos| Z+2
12 3 4
V2 V2 (T . (&
= 08| — |cos| — |—sin| — [sin| —
Sl e[Sl
(2] [SB)2) V2 Ve _2-46
2) 2 2 2 4 4 4
13. sin Z=sin| Z-Z
12 3 4
. (7 V2 T). (rx
=sin| — |cos| — |—cos| — [sin| —
Sl ol )
(B2 (L2 _E_o-
2 2 2)( 2 4 4 4
tan(120°)+tan(45°)  —3+1  —/3+1

14. tan(165°) = tan(120° + 45°) =

~1-tn(1209)an(45°) 1-(—3)(1) 1443

Use the sum/difference identities to simplify each expression.
15. c0s75°c0s60°—sin 75°sin 60° = cos(75°+60°) = cos135° = —\/5/2

16. sin80°cos 50° — cos 80°sin 50° =sin (80° —50°) =sin30° =1/2



17. Find sin(A+ B) if sin 4 =-5/13 and cos B =2/5, with 4 in quadrant III and B in quadrant I.

A sin A+B)—smAcosB+cosAsmB
——P _(_5)(2),(_12)(¥2
r 13 l 13 )\ 5 13 5

-10-12v21
S N e 1 T
cos 4 :—E singz_“zl
13 5

18. Find cos(a ﬂ 1f sina =15/17 and sin(ﬂ) =—1/3, with ¢ in quadrant Il and # in quadrant IV.

M B 3x -1 cos(a— i) =cosacos f +sinasin f
(3R

3 3

x=—17* 15" =8 x=432 (-1 =8=2\2
8 3 ~163/2-15
cosa =—— _ == =
17 cosp=3" 51

Find the exact value by using a half-angle identity.
19. We know sin(—/8) is negative because —7/8 is in quadrant IV.

sin(—ﬂ/S):sin(%Mj:_ 1-cos(-7/4) }\/(1—&/2}@)}\/2—& _2-\2

2 2 4 2

20. We know that tan(3x/8) is positive because 3x/8 is in quadrant L.

3r/4

tan (37/8) = tan 5 ]
_1—cos(37t/4)_1—(—72)_ 142 .g_2+\/§
 sin(3z/4) L2 2

(2442

V2] 2242
7 ]— =2+1

5=

Use the given information to find the exact value of the trigonometric function.

21. Find cos [%] if cosa = %, and a is in Quadrant I'V.

270° < a <360°=135°<a/2<180°, so a/2 isin quadrant Il and cos(a/2) is negative.

ol BB [T




22. Find sin(20) if sin(@) :%, and 6 is in quadrant II.

13 . ) 12
5 sin(260) = 2sinfcosf =2 S22 120
13 13 169
x=—13 -5 =-12
cosf) = —2
Find the exact value without using a calculator.
23. cos™ (—lj = 2?” Remember, cos™' is between 0 and 7.
T ) T T
24. arctan (1) = 2 Remember, arctan is between - and >

2

25. sec” (?j =sec” [%) =cos”' (ﬁj :% Remember, sec™' is between 0 and 7.

Find the exact value in degrees without using a calculator.

26. csc™! (—\/E) =sin™"' (—%j =-45° Remember, csc™' is between —90° and 90°.
27. arcsin (%) =30° Remember, arcsin is between —90° and 90°.
28. cot™ (—\/5 ) =cot™ (%] =150° Remember, cot™' is between 0° and 180°.

Cos X 3 . 1
cotx=——, so cosx =——— and sinx =—.
sin x 2 2

Find the approximate value using a calculator.

29. sec™' (—1.5643) = cos™ ( ! j =2.26
—1.5643

Find all values for x in the interval [0,275] that satisfy the equation.
30. tanx =+/3

x=2tkr
3

55
373



Find the exact value of each composition.

31. csc(cos'l (%D What is the cosecant of the angle whose cosine is %?
0
B e cosé?:a—dJ:i opp =+13*=5° =12 cscé?:h—yng
hyp 13 opp 12
[9 O
5
8 : . .8
32. cos| arctan s What is the cosine of the angle whose tangent is E?
0
U 8 tané?:im:i hyp =8 +15° =17 cos<9:a—d‘]:1—5
5 adj 15 hyp 17
15

Find an equivalent algebraic expression for each composition.

33. tan(arccos(x)) What is the tangent of the angle whose cosine is x?
|
0
1 adj _x 2 2 2 opp 1-x
[ cosf =——=— 0 :\/1 -X :\/l—x tanf=——=——
- ’_l - hyp 1 PP adj X
34, sec(arcsin(x)) What is the secant of the angle whose sine is x?
|
0
1 sing=PP _* adj=+1> —x> =1-x2 secx:h—yr,):—1
X hyp 1 adj  \1-x°
0
1-x

Find the acute angle 0, to the nearest hundredth of a degree for the given function value.

35. csc0 =6.354 = sinf = ;
6.354

6 =sin"" (;j =9.05°
6.354

36. secf =4.321= cosf :;
4.321

6 =cos™ (;j =76.62°
4321



Find all real numbers that satisfy the equation.
37. 2cosx++/3=0

2cosx=—\/§

COSX =———
2

{x
Find all real numbers in the interval [0, 271) that satisfy the equation.
38. V2sin(3x) =1

x=5—ﬂ:+2k7l' 0rx=7—7r+2k7r
6 6

sin(3x) = 1

V2

3x=%+2k7t or 3x=3—n+2k7r

T 2krz 7T 2k
X=—+—orx=—+—
12 3 4 3
z 2x_x 8 _Om_3m
12 3 12 12 12 4
x, 2 dn 8 _llr
4 3 12 12 12

x 3z mllx
1274747 12
Find all real numbers that satisfy the equation.

39. 2cos’ x =cosx
2cos’x—cosx=0

cosx(2cosx—1)=0

cosx=0or2cosx—-1=0

1
cosx=0 or cosx:E
w 3w 5w T Sm
—,—,—, etc. -, —
222 3°3

T

s

Find all angles in the interval [0°,360°) that satisfy the equation.
40. 2sinxcosx =1

sin(2x) =1

2x =90°+360°%

x=45°+180°

{45°,225°)

x=5+k7r orx=§+2k7r orx=5—ﬂ+2k7r}



